[optical density value at 600 nm (OD600), 0.3] in nutrient broth or minimal medium (2), plus the required supplements. (Thymine-requiring strains form long filaments in nutrient broth but not in minimal broth supplemented only with the required growth factors. Nutrient agar, however, is suitable for plating purposes.) They were then from the straight portion of the killing curve, since bending at the bottom of the curve reflects cultural heterogeneity and selection for the resistant cells that remain. It is clear that mutations to Thy, Hcr, and Rec contribute to the sensitivity of the strain, i.e., 5 is more sensitive than its Thy+ parent, 2; 3 is much more sensitive than its Hcr+ parent, 2; and the Rec, Hcr strains 4, 6, and 7 are somewhat more sensitive than 3. In addition, the 4-NQO-resistant mutant, 8, derived from 6, is more resistant to UV than either its parent or 3.
A pattern for sensitivity to 4-NQO, almost identical to that of UV, was shown by the B. subtilis strains (Fig. 2) . The order of increasing sensitivity is 2 > 9 > 1 > 5 > 8 > 3 > 4 6 > 7. It is evident that Thy, Hcr, and Rec mutations also contribute properties which result in a 4-NQO-sensitive phenotype. The distinction between strain 3 and its Hcr, Rec derivatives 4, 6, and 7 is more readily made with 4-NQO than with UV; this result could be repeated in several experiments.
Only strains 1 and 6 have been tested for their 4-NQO sensitivity in broth, but studies may be complicated by factors such as the release of a defective bacteriophage (H. Hirokawa and F. Kadlubar, in preparation). In broth, a concentration of 10-3 M 4-NQO produces complete lysis of log-phase (minimal broth-grown) cells of either strain within 0.5 hr, whereas 10-4 M 4-NQO causes an initial lysis, followed by a lag (about 3 hr for strain 1 and 5 hr for strain 6) and subsequent logarithmic growth. The cells are unable to divide and form chainlike configurations up to 20 cell lengths, appearing highly granular under the light microscope when in contact with 4-NQO, either in broth or on agar.
Using the straight-line portion of the UV and 4-NQO killing curves (Fig.s 1 and 2) , we determined that a concentration of 3.5 x 10-10 to 4.0 x 10-10 M 4-NQO causes the equivalent damage of a 1 erg/mm2 dose of UV for the B. subtilis strains tested. This value is considerably lower than the 10-7 M concentration reported by S. Kondo and T. Kato (Proc. 2nd Inter. Biophys. Congr., Vienna, 1966, in press) for E. coli. These differences might be attributed to the relative permeability of these two bacterial species to 4-NQO.
We are grateful for the opinions expressed by R. C. 
